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KEYWORDS Summary We report a case of a 50-year-old man with intractable hypotension, which led
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to ischemic electrocardiogram (ECG) changes and myocardial injury due to relative myocar-
dial ischemia as a result of a disulﬁram—ethanol reaction. This is the ﬁrst report that assessed
cardiac function during hypotension and ischemic ECG changes by emergency coronary angiog-
raphy, left ventriculography, and right heart catheterization. This case indicates that disulﬁram
potentially has fatal side effects due to a disulﬁram—ethanol reaction.
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Introduction
Disulﬁram is an irreversible inhibitor of aldehyde dehydro-
genase (ALDH) recommended in the treatment of alcohol
dependency disorders to prevent drinking [1—3]. This
drug has both side effects by itself and those due to
disulﬁram—ethanol reaction (DER) [4—9]. We report on a
50-year-old man who presented with a classical DER, and
developed signiﬁcant hypotension, which led to ischemic
electrocardiogram (ECG) changes and myocardial injury due
to relative myocardial ischemia. This is the ﬁrst report that
assessed cardiac function during hypotension and ischemic
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CG changes due to DER by emergency coronary angiogra-
hy, left ventriculography, and right heart catheterization.
ase report
50-year-old man was admitted to our hospital by ambu-
ance because of loss of consciousness after consuming
lcohol while taking disulﬁram. On examination in the emer-
ency room, he was vomiting. Vital signs recorded sinus
hythm of 90 bpm and blood pressure (BP) of 111/38mmHg.
mmediately after his arrival, he had a tonic convul-
ion, again lost consciousness for a moment, and became
ypotensive with systolic BP (SBP) of 50mmHg. He was
nitially treated with 1.5 L of lactated Ringer’s solution.
opamine was started at 5, and gradually increased up
o 10. Norepinepherine was consecutively commenced and
radually increased up to 0.04. Computed tomography of
Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 Electrocardiogram on admission. Electrocardiogram
showed ST depression in I, II, aVL, aVF, V2—V6 leads and ST
elevation in an aVR lead.
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Figure 2 Coronary angiography and left ventriculography in the em
coronary artery (B) were normal. Left ventriculography showed hyp
systole.K. Shioji et al.
is head did not show any abnormality. Chest X-ray showed
light alveolar edema. ECG showed ST depression in I, II,
VL, aVF, V2—V6 leads and ST elevation in an aVR lead
Fig. 1). Echocardiogram did not show any left ventricu-
ar dysfunction, but heart-type fatty acid-binding protein
est was positive. His blood levels of lactic acid and pyru-
ic acid were 67.7mg/dL (normal range: 4.5—19.8mg/dL)
nd 2.7mg/dL (0.3—0.9mg/dL), which indicated a pro-
onged shock state. Accordingly, we could not rule out acute
oronary syndrome involving the left main trunk, and emer-
ency cardiac catheterization was performed. Coronary
ngiography revealed normal coronary arteries and left ven-
riculography showed hyperkinetic left ventricular motion
left ventricular ejection fraction: 85%; Fig. 2). Pressure
ecordings showed markedly decreased systemic vascular
esistance (SVR) despite infusion of 10 dopamine and 0.04
orepinephrine, and high cardiac output (Table 1). After the
atheter study, the dosage of dopamine and norepinephrine
as gradually reduced. ECG was within normal limits the
ext day. The peak creatine kinase (CK) and CK-MB were
67 IU/L (62—287 IU/L) and 35 IU/L (0—25 IU/L). The next
ay, the level of troponin-T was 0.57 ng/mL (0—0.10 ng/mL).
e had taken fursultiamine orally, and a deﬁciency of vita-
in B1 was excluded because the blood level was 362 ng/mL20—50 ng/mL). Blood alcohol and acetaldehyde levels were
ot measured.
ergency catheter study. Both right coronary artery (A) and left
erkinetic left ventricular motion. (C) End diastole and (D) end
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Table 1 Parameters in the emergency cardiac
catheterization.
Heart rate (bpm) 100
Arterial blood pressure (mmHg) 112/44 (mean 62)
Left ventricular pressure (mmHg) 120/∼16
Pulmonary capillary wedge
pressure (mmHg)
23
Right pulmonary artery pressure
(mmHg)
42/18 (mean 27)
Right ventricular pressure (mmHg) 48/∼12
Right atrial pressure (mmHg) 8
Systemic vascular resistance
(dyne s cm−5)
520.5
Pulmonary vascular resistance
(dyne s cm−5)
38.6
Cardiac output (L/min) 8.3
Cardiac index (L/min/m2) 5.5
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hStroke volume (mL) 83
At the measurement of above parameters, 10 dopamine and
0.04 norepinephrine were infused.
Discussion
This is the ﬁrst report that assessed cardiac function dur-
ing hypotension and ischemic ECG changes due to DER
by emergency coronary angiography, left ventriculography,
and right heart catheterization. These assessments revealed
that DER-induced intractable hypotension was mainly due
to markedly decreased SVR. Both ECG abnormalities and
myocardial injury were thought to be caused by intractable
hypotension.
Disulﬁram was ﬁrst introduced in the treatment of alco-
holism in the 1940s, and is a commonly used adjunctive
therapy in alcohol detoxication [4]. After the ingestion of
alcohol, it produces unpleasant symptoms such as nausea,
vomiting, ﬂushing, light-headedness, abdominal pain, and
palpitation because of DER. In a well-controlled study of
non-supervised administration of disulﬁram to 202 subjects,
a therapeutic dose of the drug signiﬁcantly reduced by 45%
the number of drinking days. However, the time elapsed to
consume their ﬁrst drink was not reduced [1]. As previously
described in a systematic review, use of disulﬁram, a tra-
ditional medication, is widespread and targeted studies on
supervised administration of disulﬁram may be warranted.
However, this drug is less clearly supported by the clinical
trial evidence than new medications such as naltrexone and
acamprosate [2]. Poulsen et al. analyzed adverse drug reac-
tion (ADR) reports submitted to the Danish Committee on
Adverse Drug Reactions during a 22-year period [5]. Dur-
ing this period, 155 ADRs were reported. Hepatic adverse
reactions were the most frequent (34%), followed by neuro-
logical (21%), cutaneous (15%), psychiatric (4%), and other
(26%). Fulminant hepatitis is a rare but potentially fatal
complication [3].
Disulﬁram inhibits ALDH, causing blood acetaldehyde lev-
els to rise by 5- to 10-fold compared with the level found
during the metabolism of alcohol alone. Raised acetalde-
hyde levels are thought to produce the unpleasant side
effects associated with DER in addition to the inherent tox-
icity of disulﬁram. Disulﬁram itself is thought to exert its
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ffect through inhibiting dopamine  hydroxylase, result-
ng in reduced levels of norepinephrine [4,6]. Hypotension
nd cardiovascular collapse occur due to direct vasodilata-
ion as a result of acetaldehyde accumulation as well as
nadequate response to hypotension owing to depletion of
orepinephrine [6]. Norepinephrine has been advocated as
uperior to dopamine in the treatment of hypotension due
o DER [6]. In the present case, right heart catheteriza-
ion showed decreased SVR and high cardiac output like
warm shock. Left ventriculography showed hyperkinetic
all motion. Accordingly, myocardial injury was thought to
e caused by relative ischemia. The data might not be due
o DER itself because these were under the condition with
assive catecholamine infusion. If massive catecholamine
ad not been infused, DER-induced hypotension might have
ed to death due to reduced SVR in the present case. There
ere lethal cases, at least in signiﬁcant part, due to DER-
nduced hypotension [6,7]. We should keep in mind that
ER can potentially become fatal. In the acute phase of
ubarachnoid hemorrhage, the cardiopulmonary dysfunction
nd ECG changes are induced by an excessive discharge
f catecholamines following the marked activation of the
ympathetic nervous system. Disulﬁram itself reduces levels
f norepinephrine. We think that signiﬁcant ST—T changes
ere induced by relative ischemia in the present case. How-
ver, these might occur due to some autonomic disturbances
t sympathetic nerve terminals in the myocardium.
Acute myocardial infarction has been reported to
e induced by DER [8,9]. In these two reports, coro-
ary angiogram showed normal coronary arteries; thus,
hey thought that the events were probably caused by
oronary artery thrombosis and/or coronary vasospasm
8,9]. In the present case, however, emergency coronary
ngiogram showed neither coronary thrombosis nor coronary
asospasm when ST depressions remained in ECG. His D-
imer was 0.5mg/L (0—0.9mg/L). Again, myocardial injury
as thought to be caused by relative ischemia in our case.
Vitamin B1 is a coenzyme for decarboxylation in carbo-
ydrate metabolism. Deﬁciency leads to impaired oxidative
etabolism through inhibition of the citric acid cycle and
he hexose monophosphate shunt. Vitamin B1 deﬁciency can
nduce high-output cardiac failure due to the accumulation
f pyruvate and lactate, leading to intense vasodilation [10].
ardiogenic shock is also induced in patients with cardiac
cute beriberi (Shoshin syndrome). Accordingly, the hemo-
ynamic abnormalities in vitamin B1 deﬁciency are similar to
hose in DER in the way that both high-output heart failure
nd reduced SVR are induced. In both vitamin B1 deﬁciency
nd DER, non-speciﬁc ECG changes, prolongation of the QT
nterval and ST-segment and T-wave changes, are common,
lthough the ECG can be completely normal. One of the dif-
erential points is response to thiamine. The response is brisk
nd often with full recovery in patients with vitamin B1 deﬁ-
iency, however, it is lacking in patients with DER. It is most
mportant that we inquire of the patient treated with disul-
ram the intake of alcohol when he is admitted because of
ypotension or loss of consciousness.
In conclusion, we report a case of DER-induced hypoten-
ion, ST depressions, and myocardial injury. Cardiologists
ust use caution in cases of alcoholism with intractable
ypotension and ECG abnormalities because they may be
reated with disulﬁram.
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